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H3y!IEHHE UHTOflH4>4>EPEHUHPOBKH y TRIAENOPHORUS NODULOSUS 
(CESTODA: PSEUDOPHYLLIDEA) 

)K. B. KopHeBa, B. I’. flaBbi^oB 

ABTopaflHorpac|)H^ecKH h ajieKTpoHHo-MHKpocKoniraecKH H3y*ieHbi ocoSchhocth flH(J)(J)epeH- 
unpoBKH KjieTOK b pa3Hbix OTjjejiax CTpo6HJibi jieHTo^Horo ^iepBH Triaenophorus nodulosus. Onp eae- 
jieH p ha napaMeTpoB KJieTo^iHoro yrocjia, BbiHBJieHbi jjBa MopcJjoJiorH^ecKHx Tnna anHTejiHeB noKpo- 
bob h noJiOBbix npoTOKOB. OSocHOBbiBaeTCH npeflnoJioxceHHe o cymecTBOBaHHH flByx cySnonyjinuHH 
nojiycTBOJiOBbix KaM6naJibHbix ajieMeHTOB. 


IIonyjiHUHH OT4)4)epeHmipoBaHHLix kjictok y pnua npeucTaBHTejieH uecTOU uocTa- 
totoo xoporno H3y^eHbi. y njiepouepKOHflOB h b nepeuHHx OTueJiax ctpo6hji iiojiobo- 
3pejibix ^epBen Diphyllobothrium dendriticum (Bonsdorff e. a., 1971; Gustafsson, 1976c; 
1990), Echinococcus granulosus (Gustafsson, l916a),Triaenophorus nodulosus (Gustafsson, 
1973), Hymenolepis diminuta (Sulgostowska, 1972) 6lijih BbiHBJieHbi cJieuyiomHe ochob- 
Hbie Trnibi KjieTOK; TeryMeHTaJibHbie, Mbime^Hbie kjictkh, kjictkh BbiuejiHTejibHOH 
cncTeMbi, HepBHbie kjictkh h KJieTKH-caTeJuiHTbi, H3BecTKOBbie Tejibua h napeHXHMHbie 
KJieTKH, 3anacaiomHe rjiHKoreH. Kjiaccn^HKauHH npoBOUHJiacb no Mop^oJiorcmecKHM h 
THCTOXHMH*iecKHM npH3HaKaM (Sulgostowska, 1972; Gustafsson, 1973, 1976a, 1976c). 
IIo3UHee fljiH KaJKflOH nonyjiHUHH kjictok Smjih onncaHbi yjibTpacTpyKTypHbie ocoSeH- 
hocth (Bonsdorff e. a., 1971; KynepMaH, 1988; Gustafsson, 1990). 

Oco6biii HHTepec npeucTaBJineT Bonpoc o KaMSnaJibHbix 3JieMeHTax. Bee aBTopbi, 
HccJieflOBaBiiiHe KJieTOTObiii cocTaB nnocKHx ^epBeii, onncbmajiH mcjikhc, MaJiouHt])- 
(JjepeHUHpoBaHHbie kjictkh, Ha3biBan hx „3apoubimeBbiMH” (no: Wisniewski, 1930) hjih 
„CTBOJ iOBbiMH” (no: Prenant, 1922). Mbi CKJiOHHbi npHflepxcHBaTbcn TepMHHa MaJiOflH(j)- 
(JjepeHUHpoBaHHbie, hjih KaMSHaJibHbie, kjictkh. 

CTOTaeTCH, ^to KaMSHaJibHbie kjictkh - c^HHCTBCHHbin hcto^hhk fljiH Bcex cne- 
UHaJIH3HpOBaHHbIX 3JICMCHTOB. CBCTOOnTH^ieCKH KaMfiHaJIbHbie KJieTKH MeJIKHe, 
C BbICOKHMH HflepHO-njia3MeHHbIMH OTHOIHCHHHMH H 6a30(J)HJIbH0H UHTOnjia3MOH. OHH 
cocTaB jihiot 32 % nonyjiHUHH Bcex KJieTOTObix sjicmchtob b cpeuHen *iacTH njiepouep- 
KOHfla D. dendriticum (Bonsdorff e. a., 1971; Wikgren, Gustafsson, 1971) h 71 % - y mie- 
pouepKOH.ua T. nodulosus (Gustafsson, 1973). Ha yjibTpacTpyKTypHOM ypoBHe sth KJieT¬ 
KH xapaKTepH 3 yK)TCH npeacue Bcero HajinmeM GoJibmoro KOJnniecTBa cboSouhmx pn6o- 
com h MejiKHx OKpyrJibix mhtoxohuphh. AnnapaT ToJibu^cH h niepoxoBaTbiii 3Huonjia3- 
MaTOTecKHH peTHKyjnoM pa3BHTbi o*jem> cJia6o, to) CBHueTejibCTByeT o cJiaSon chhtc- 
TOTeCKOH aKTHBHOCTH KJICTOK. 

OcHOBHoe KOJiH^iecTBo Majioun(})<l>epeHUHpoBaHHbix kjictok npHypo^eHO k cjioio 
npouoJibHO-KOJibueBOH MycKyjiaTypbi. OTueJibHbie CKonjieHHH otmc^chm b6jih3h oc- 
HOBHblX HepBHbIX CTBOJIOB. OUHHOTObie KJICTKH MOJKHO 06 Hapy)KHTb no BCCMy 
npocTpaHCTBy KopTHKaJibHOH h MeuyJiJiHpHOH napeHXHMbi (Bonsdorff e. a., 1971; 
Gustafsson, 1990). 
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HcnoJib30BaHne MeTO.ua thmhuhhoboh aBTopauHorpa<l)HH no3BOJiHJio onpeueJiHTb 
HeKOTopwe napaMeipbi khtothkh oShobtohhh nonyjiflimn MaJioun<i><i>epeHUHpoBaH- 
hhx ktotok. UccJieuoBaHHH npoBOUHJmcb Ha njiepouepKOHuax h noJioB03pejibix 
oco6hx poua Diphyllobothrium. HenocpeucTBeHHO nocue ounoKpaTHoro BBeueHHH 
MeqeHoro npeumecTBeHHHKa 3epHa cepeSpa Smjih Ji0KaJiH30BaHbi TOJibKo Hau nupaMH 
MaJiouH(J)(l)epeHUHpoBaHHbix KjieTOK, npnqeM pacnpeueJieHHe mctkh tobtophto Kap- 
THHy, xapaKTepHyio uJin pa3MemeHHH KaMSnaJibHbix stomchtob (Gustafsson, 1976c; 
Wikgren, Gustafsson, 1971). B noKpoBax h HepBHbix CTBOJiax MeqeHbie ktotkh OTcyTCT- 
BOBaJIH. 

y D. dendriticum , KOToporo nocue ounoKpaTHoro HMnyjibCHoro MeqeHHH KyjibTH- 
BupoBaJiH in vivo h in vitro b TeqeHHe 2-3 cyT, 3epHa cepeSpa BbiHBJiHJiHCb Hau nupaMH 
napeHXHMHbix, MbiuieqHbix KjieTOK (Gustafsson, 1976c); BHyipn ochobhhx HepBHbix 
ctbojiob (Gustafsson, 1976a) h b noKpoBax (Wikgren, Knuts, 1970). 

Ha njiepouepKOHuax D. latum 6biJi onpeueneH MHTOTHqecKHH hhuckc (MH), koto- 
pbiii 0Ka3aJicH paBHbiM 0.31 ± 0.06 % npH KyjibTHBHpoBaHHH b TeMnepaTypHOM pexcuMe 
37°. Bo3ueiiCTBHe pacTBopoM KOJixHUHHa no3BOJiHJio noucqHTaTb KOJiHqecTBo mhto- 
TOTeCKH UCJIHIUHXCH KJieTOK. MH B 3TOM SKCTOpHMeHTe OKa3aJICH paBHbiM 3.2 % 
(Wikgren, 1964). y njiepouepKOHua D. osmeri b aHanorHqHbix 3 KcnepHMeHTax MH nocue 
B 03 ueHCTBHH kojixhuhhom npH TeMnepaType 38° 6biJi 6.8 ± 0.5 % (Wikgren, 1966). 

KaK 6biJio ycTaHOBJieHO, Ha BejinqHHy MH MaJiouH4>4>epeHimpoBaHHbix KjieTOK 
OKa3biBaiOT BJiHHHHe MHororacJieHHbie (})aKTopbi. TaK, HanpHMep, npn KyjibTHBHpoBa- 
hhh njiepouepKOHua D. osmeri b pacTBope KOJixHUHHa npn 10° MH cocTaBJinji 0.11, 
a npH 20° - 0.37% (Wikgren, 1966). MH TaKxce 3aBHCHT ot nHTaHHH xo3HHHa h, no- 
BHUHMOMy, ot BpeMeHH cyTOK (Wikgren e. a., 1971). y njiepouepKOHua D. dendriticum 
MaKCHMaJibHbm MH 1.7 % b 2 q ho™, a MHHHMaJibHbiii 0.6 % - b 14 q uhh. npH roJioua- 
hhh xo3HHHa MH 0Ka3biBaJicH MHHHMaJibHbiM - 0.2 % (Gustafsson, 1990). 

y njiepouepKOHua D. dendriticum noucqHTaHbi napaMeTpw KTOToqHoro mncjia. npH 
TeMnepaType 39° npouoJixcHTejibHOCTb cpeuHero reHepaijHOHHoro BpeMeHH (T) cocTa- 
BHJia 19 q, npecHHTeTHqecKan (Gj h nocTCHHTeTHqecKan (J)a3a (G 2 ) OKa3aJiHCb paBHbiMH 
cooTBeTCTBeHHO 6 h 3 q, npouoJiHCHTejibHOCTb (J)a3bi CHHTe3a (S) uocTHrana 10 q, a mhto3 
(M) npoTeicaJi b TeqeHHe 10-20 mhh (Wikgren, Gustafsson, 1967). 

npoueccbi uH<i)<i)epeHimpoBKH h pa3MHOxceHHH ktotok y MHoroKTOToqHbix opra- 
hh3mob MoryT BCTynaTb b KOHKypeHTHbie, a qame aHTaroHHCTHqecKHe othoitohhh. 
Ouhhm H3 cnocoSoB yBejinqeHHH KOJiHqecTBa ktotok hbjitotch co3uaHHe nocTOHHHoro 
3anaca MauouH^xljepeHUHpoBaHHbix npoJiH^epnpyioiuHX stomchtob, kotopmh o6ecne- 
qHBaeT HenpepbiBHoe BCTynjieHHe hobmx ktotok Ha nyTb cneuH(J)HqecKOH un(J)<i)epeH- 
UHpOBKH (3aBap3HH, 1985). 

fljin noJiOB03pejibix JieHToqHbix qepBeii 30hoh aKTHBHoro rHCToreHe3a hbjitotch 
rneHHan o6jiacTb, Ha3biBaeMan „30hoh pocTa”. 3uecb pacnonoxceHO caMoe 3HaqHTejib- 
Hoe cKonueHHe MaJioumJxfrepeHijHpoBaHHbix ktotok h HaSniouaeTCH caMan BbicoKan 
MHTOTHqecKan aKTHBHOCTb. no Mepe yuaTOHHH ot cKOJieKca KOJiHqecTBo MaJioumJ)- 
(J)epeHUHpOBaHHbIX KjieTOK, MHTOTHqeCKaH aKTHBHOCTb H njIOTHOCTb pacnOJIOXCeHHH 
KTOToqHbix nuep yMeHbmaiOTCH 3 a cqeT yBejiHqeHHH KOJiHqecTBa napeHXHMHbix kto¬ 
tok, a TaKxce 3 a cqeT pa 3 BHTHH penpouyKTHBHoii chctcmm (Gustafsson, 1990; Wikgren 
e. a., 1971). 

y D. dendriticum noKa3aHO, qTO <J)opMHpoBaHHe nepBHqHbix nouoBbix 3aqaTKOB 
b MeuyujinpHOH napeHXHMe uieiiHOH oStocth, a BnocJieucTBHH Bceii penpouyKTHBHoii 
CHCTeMbi npoHexouHT nyTeM arpenipoBaHHH HeuH(})<l)epeHimpoBaHHbix ktotok (Gus¬ 
tafsson, 1990; Wikgren e. a., 1971). 3 th xce ktotkh, no mtohhk) aBTopoB, uaiOT HaqaJio 
BCeM CneiJHaJIH3HpOBaHHbIM STOMCHTaM. Ha CaMbIX paHHHX CTaUHHX (JjOpMHpOBaHHH 
b KOMnaKTHbix nouoBbix 3aqaTKax Bee ktotkh 0 Ka 3 biBaK)TCH MeqeHHbiMH 3 H-thmhuh- 
hom. Poct nepBHqHbix nouoBbix 3aqaTKOB Ha caMoii paHHeii CTaunn (JjopMHpoBaHHH 
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IIOJIOBOH CHCT6MM HfleT qaCTHqHO 3a CqeT MHrpaiJHH MaJ10flH(i)(i)epeHI^Hp0BaHHI>IX KJie- 
tok H3 ORpyxcaiomeii napeHXHMbi, qaCTHqHO b pe3yjibTaTe MHTOTHqecKoro .uejieHHH 
in situ (Wikgren e. a., 1971). IIo3,UHee npouecc pocTa noJiOBbix 3aqaTKOB ycJioxcHHeTCH. 
3a*iaTKH, flocTHrume cpejuiero pa3Mepa, b CBoeii uempaJibHOH qacTH coctoht H3 njioT- 
ho ynaKOBaHHbix uH<i)<t>epeHimpoBaHHbix kjictok, He cnocoSHbix k MHT03y, Tor.ua KaK 
KJieTKH, pacnoJio^ceHHbie no nepn<i>epHH, aKTHBHo .ucjihtch h BKJiioqaiOT 3 H-thmh,uhh. 
3Ha*ieHHe MH b nonoBbix 3aqaraax h b oKpyxcaiomeH napeHXHMe oKa3aJiocb npaKraqe- 
CKH OflHHaKOBbIM, H3 qerO 6bIJl CfleJiaH BMBO.U, qTO pOCT nOJIOBbIX 3a^iaTK0B npOHCXO- 
flHT 6e3 yBejnnieHHH MHTOTHqeCKOH aKTHBHOCTH MaJ10flH(i)(i)epeHUHp0BaHHbIX KJieTOK 

(Wikgren e. a., 1971). 

HeTaJibHo (J)opMHpoBaHHe noJiOBOH chctcmm y uecTOfl Ha CBeToonTHqecKOM ypoBHe 
6biJio paccMOTpeHO Ha npHMepe npe,ucTaBHTejieH Hymenolepididae h Dioecocestidae 
(Sulgostowska, 1972, 1974, 1980a, 1980b). OflHaico aBTop npnuepjKHBaeTCH hhoh to^kh 
3peHHH Ha npoSneMy e^HHoro KaMSnajibHoro ajieMeHTa. TaK, MaJiouH<i)<i)epeHimpoBaH- 
Hbie KJieTKH nonoBbix 3a^iaTKOB OHa othocht k TpeM pa3JiHqHbiM THnaM: 3 apo.ubimeBbie, 
3apoflbimeBo-coMaTHqecKHe h coMaTHqecKHe. HccJie,uoBaHHH 3 H-thmhuhhom He npoBO- 
BHJiHCb, a KJieTO^iHbie ranw BbmejinjiHCb Ha ochobc Mop<i>ojiorHqecKHx ocoSeHHOCTeH 
(b tom qncJie no BeJinqHHe H,uepHo-njia3MeHHbix OTHomeHHH) h no pa3MepHbiM npn- 
3HaK3M. 

IleJIblO HaiUHX HCCJieuOBaHHH HBHJIOCb CBeTOOnTOTeCKOe H 3 JieKTpOHHO-MHKpOCKO- 
mraecKoe H3yqeHHe UHTOUH^^epeHUHpoBKH, a TaKxce aBTopauHorpa^nqecKoe HCCJie- 
BOBaHHe HeKOTopbix napaMeTpoB MHTOTHqecKoro uHKjia KaMbnaJibHbix kjictok y iimpo- 
ko pacnpocTpaHeHHoro BHua Triaenophorus nodulosus . 

MATEPHAJTbl H METOJXHKA 

B KaqecTBe obbeKTa HCCJie,uoBaHHH 6 mjih HcnoJib30BaHbi noJioB03pejibie T. nodu¬ 
losus H3 KHine^HHKa myK (Esox luceus). B aBTopa,UHorpa<l)HqecKHx onbiTax npHMeHHjicn 
3 H-thmh,uhh (yaeJibHan aKTHBHocTb 185 MBk). ^epBH HHKySHpoBajiHCb b pacTBope 
XaHKca, coflepxcameM 200 kEk/mji 3 H-THMH,uHHa. IIpH oEHOKpaTHOM Me^eHHH HHKySa- 
Uhh npojioJixcaJiacb b TeqeHne 2 q npH 4°, nocJie qero MaTepnaJi nepeHOCHJicn b qHCTbiH 
pacTBop XaHKca h nocJieuoBaTejibHO (})HKCHpoBajicH qepe3 1 q, 1 h 2 cyT. 

B onbiTe no HacbimeHHio kjictok MeqeHbiM npe jjmecTB chhhkom CHHTe3a HHK 
noBTopHbie 4-qacoBbie HHKySauHH npoBojiHJiHCb qepe3 Kaacubie 6q. 06mee BpeMH 
onbiTa cocTaBHJio 55 q. 

Bo Bcex onbiTax Ha KaxcflbiH cpoK HHKy6auHH HcnoJib30BajiH no 3-4 napa3HTa h 
nocJie 3aBepmeHHH 3KcnepHMeHTa <i>HKCHpoBajiH b xchjikocth KapHya. Ha napa<i>HHo- 
Bbie cpe3bi HaHocHJiacb 3 MyjibCHH rana M (HHHXHMOOTOIIPOEKT). CpejiHee BpeMH 
3KCn03HUHH COCTaBHJIO 20-25 BHeii. IlOCJie npOHBJieHHH aMHUOJIOBbIM npOHBHTeJieM 
aBTorpa^bi oKpauiHBajiHCb reMaJiayH-303HHOM. 

IIpoflOJiHCHTejibHocTb MHTOTHqecKoro UHKJia onpe,uejiHjiH no $opMyjie jjjih 3Kcno- 
HemmaJibHo pacTymeii nonyjinimH (HoHjiya, HoH.uya, 1964). 

C uejibio 3JieKTpoHHo-MHKpocKonHqecKoro H3yqeHHH $parMeHTbi napa3HTOB $hk- 
CHpoBajiH 2.5 %-hhm rJUOTapaJibjierHflOM c ,uo<i>HKcauHeH ocmhcm h oSpaSaraBajiH no 
CTaHjjapTHOH MeTouHKe (raiiep, 1974). 

Hjih H3yqeHHH pacnpeueJieHHH MaJio,UH<i><i>epeHimpoBaHHbix kjictok b noKpoBax 
Hapnjiy c T. nodulosus Hcnojib30BajiHCb cjiejiyioiime bh^h uecTOjj: Eubothrium rugosum 
(ot Lota lota), Bothriocephalus acheilognati (ot Cyprinus carpio) h Proteocephalus oscula - 
tus (ot Silurus glandi). MaTepHaJi, no 10 3K3. Kaxcjioro BH.ua, ^HKcnpoBajicn b xchjikocth 
KapHya h 3aJiHBajicn b napa^HH. Cpe3bi OKpaniHBajiH Ha PHK no KypHHKy. 
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PE3YJIBTATM 


B onbne c HacbimeHHeM 3 H-thmh,uhhom Gbijio H3y*ieHO pacnpejjejieHHe MHTOTHqe- 
ckh flejiHiimxcH KjieTOK. B cKOJieKce h b nepe^HHx OT^eJiax ctpoShjibi, He cojjepacamHx 
noJiOBbix 3a^iaTKOB, noJiOB03pejioro T. nodulosus ,UH<}><}>y3HO pacnoJioxceHHBie MajioflH^)- 
(JjepemjHpoBaHHbie kjictkh He coaepacaT mctkh, t. e. HaxojjHTcn BHe MHTOTHqecKoro 
UHKjia. Ilo Mepe yqajieHHH ot cKOJieicca b KopTHKaJibHOH h MeflyjuinpHOH napeHXHMe 
napa3HTa noHBjiniOTCH cKonjieHHH MajioflH^^epeHHHpoBaHHbix kjictok, KOTopbie 3aieM 
4>OpMHpyiOT 3a^iaTKH nOJIOBOH CHCTeMbl. Ha 3TOM ypOBHe CTpoSHJlbl Ha^HHaiOT BCTpe- 
^aTbCH e^HHHqHbie Me^eHbie kjictkh, jioKajiH3yiomHecH cpejjH CKonjieHHH HeMe*ieHHBix 
MajioflH(l)(l)epeHHHpoBaHHbix kjictok. JlajiBHeHiiiHH rHCToreHe3 noJiOBOH chctcmbi napa- 
3HTa conpoBOxgjaeTCH yBejnraeHHeM KOJnwecTBa MetieHBix kjictok h KOHueHTpauneH 
hx b noJiOBBie 3a^iaTKH. HaHSoJiBinan hhtchchbhoctb Me^eHHH xapaKTepHa jijih xcejiToq- 
HHKOB, CeMeHHHKOB H CTCHKH M3TKH. KpoMe Toro, Me*ieHBie MaJlOflH^^epeHIJHpOBaH- 
HBie KJieTKH Ha6jno,qaJiHCB b CTeHKax ceM5mpoBO.ua, b nmiHHKe, otucjibho jiexcaiUHMH 
b KopTHKaJibHOH h MeuyjumpHOH napeHXHMe, a TaKxce cpeun nyqKOB npo^oJiBHO- 
KOJiBueBOH MycKyjiaTypbi h b oSjiacTH TeryMeHTa. HeoGxounMo nojj^epKHyTB, *ito 
b HaineM onbiTe c HacbimeHHeM 3 H-thmh,uhhom b ctchkc imppyca h BJiaraJiHma MeTKa 
OTcyTCTBOBa jia. 

KoJiH^ecTBo Me^eHHBix 3 H-thmh,uhhom, t. e. cnocoGHBix k MHTOTmiecKOMy .uejie- 
hhk), KjieTOK pa3JiH^aeTCH no jjjihhc ctpo6hjibi. B yqacmax c 3aKjiajjBiBaiomeHCH noJio- 
boh CHCTeMOH Me*ieHBie njjpa b o6jiacTH TeryMeHTa BCTpe^iaiOTCH peryjinpHO, Tor.ua KaK 
b repMa(J>pojjHTHBix OTuejiax ctpo6hjibi TeryMeHTaJiBHBiH cjioh couepxcHT jihuib c,uhhh*i- 
HBie KJieTKH, cnoco6HBie ucjihtbch. 3tot <J>aKT no,UTBep)KuaeTC5i noJiy chhbimh npn 
noMoiUH rncTOXHMHqecKHx MeTOjiHK jjaHHBiMH no ,UH<J)(})epeHUHpoBKe 5mpoco,uep)Ka- 
1UHX OTJieJIOB CHHHHTHH nOKpOBOB B pa3HBIX OTfleJiaX CTpoGHJIBI (Ta6jl. 1). 


Ta6jimja 1 

Hn(J)(J)epeHi4HpoBKa Hflpoconep;KamHX y^iacTKOB chhuhthh noKpoBOB b pa3Hbix OTflenax ctpo6hjibi 

y HeKOToptix uecTOfl 

Table 1. Differentiation of karyocontaining parts of syncytium of tegument in different parts of strobile 

in some cestodes 


Omen 

CreneHt 

flH(J)4)epeHUHpOBKH 

UHTOHOB 

Bha nepBeii h KorameciBO uhtohob(h 3 100 nnep) 

CTpo6nnbi 

1 

2 

3 

4 

OTcyTCTBne nonoBbix 
3a*iaTKOB 

ManoflHcfccfcepeHUH- 

poBaHHbie 

t— » 

o 

o 

100 

100 

100 


UncJx^epeHHHpoBaH- 

Hbie 

0 

0 

0 

0 

<I>opMHpoBaHHe 
nonoBofi CHCTeMbl 

ManoflHcfccfcepeHUH- 

poBaHHbie 

73.5 ±8.1 

80.5 ±6.9 

68.7 ± 5.4 

70.1 ±3.2 


ZlncJjcJjepeHirHpoBaH- 

Hbie 

24.7 ±6.3 

19.5 ± 10.6 

31.3 ±8.2 

29.9 ± 4.8 

T epMacbpoflHTHbie 
OTflenbi CTpobnnbi 

ManoflH(i)(i)epeHHH- 

poBaHHbie 

9.3 ±2.5 

2.4 ±0.2 

5.1 ±0.8 

4.8 ± 0.3 


HHcfccfcepeHUHpoBaH- 

Hbie 

90.7 ± 1.2 

97.6 ±3.3 

94.9 ± 1.8 

95.2 ± 2.9 


ripHMe^aHHe. 1—is. rugosum , 2 — T . nodulosus , 3 — a . acheilognati , 4 — P. osculatus . 
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Ta6jiHL*a 2 


KoJiiraecTBO 3epeH cepe6pa, npHxoflflmeecn Ha oaho aapo MaAOAH(£(J)epeHU[HpoBaHHbix kactok 

y T. nodulosus 

Table 2. Amount of silver grains per one karyon of little-differentiated cells in T. nodulosus 



1 nac 

1 cyr 

2 cyr 

CeMeHHHKH 

13.36 ±2.23 

8.82 ±2.54 

8.75 ±3.42 

)KeATOOTHKH 

15.31 ±2.36 

12.89 ±2.54 

7.06 ±2.06 

MaTKa 

16.68 ±3.41 

13.57 ±2.86 

8.51 ±3.47 

Hothhk 

14.86 ±3.15 

12.04 ±3.16 

9.04 ±2.92 

TeryMeHTaAbHbiH caoh 

12.57 ±3.78 

6.6 ± 1.15 

- 

Caoh npoAOAbHbiii MycKyAaTypbi 

14.55 ±2.37 

15 ±5.95 

8.32 ±2.63 


ripHMe^iaHHe. Tnpe — KonrraecTBo3epeH cepeSpaHenocTOBepHO OTApraaeTCA ot tfcoHa. 


MHoroKpaTHoe BBe^eHMe 3 H-THMH,uHHa co3uaeT ycnoBHH, npn kotopmx Me^eHbiH 
npeflinecTBeHHHK flHK Haxo,uHTCH b cpejje b TeqeHHe Bcero nepHO.ua HHKyGaijHH napa- 
3 htob. CneflOBaiejibHO, b pe3yjibTaie BCTynjieHHH b $a3y S <J>paKijHH MeqeHbix kjictok 
6y^eT B03pacTaTb ,uo Tex nop, noKa Bee sneMeHTbi, cnocoSHbie CHHTe3HpoBaTb flHK, He 
oKaxcyTcn MeqeHbiMH. 3 to no3BOJiHJio BbiqncJiHTb BejinqHHy npoJiH<J)epaTHBHoro nyjia 
(N p ). B CTeHKe MaTKH stot noKa3aiejib cociaBHJi 44.2 %, a b ceMeHHHKax h xcejrroqHH- 
Kax cooTBeTCTBeHHO 15.5 h 33.7 %. 

B onbue no oflHOKpaTHOMy BBeneHHio 3 H-THMH,uHHa qepe3 1 q, qepe3 24 h 48 q 
nocjie HHKySauHH pacnpeneJieHHe Hjjep, Han kotopmmh bh^hm 3epHa cepeGpa, npaKTH- 
qecKH He OTJiHqaeTcn ot onHcaHHoro Bbirne rjib . onbiTa c HacbimeHHeM. Hhtchchbho 
MCTHTCH CeMeHHHKH, XCeJITOqHHKH, CTCHKa M3TKH H HHqHHK. MhOTO MeqeHbIX KJieTOK 
CBoSo^HO JiextHT b nponoJibHO-KOJibijeBOM Mbime^HOM cJioe, 0T.uejibHbie MeqeHbie kjict- 
KH BCTpe^aiOTCH B KOpTHKaJIbHOH, MenyJIJIHpHOH napeHXHMe H B oSnaCTH nOKpOBOB. 
Ctchkh HHppyca h BarHHbi b HarneM aKcnepHMeHTe He MeTHJiHCb 3 H-thmh,uhhom. 

^hcjio 3epeH, npHxo^HiuHxcH Ha ouny KJieTKy, c TeqeHneM BpeMeHH yMeHbinaeTCH 
b pe3yjibTaTe KjieToqHoro nejieHHH. Ha pa3Hbix cpoKax (JjHKcaijHH MaTepnaJia nocne 
HMnyjibCHoro MeqeHHH noncqHTbreajiocb pa36aBJieHHe mctkh (Ta6ji. 2). 

Ha ocHOBaHHH 3thx naHHbix 6biJio BbiqHCJieHo cpe^Hee reHepauHOHHoe BpeMH (T), 
t. e. BpeMH, 3a KOTopoe KjieTKa noJiHOCTbio npoxonHT mhtoth^cckhh uhkji. JIjih pa3- 
jiH^Hbix OT^enoB noJioBoii CHCTeMbi T cocTaBjineT: b ceMeHHHKax 76 q, b xcejrroqHH- 
Kax - 43, b Mawe - 80.6, b HHqHHKe - 66.9 q. JIjih MaJioflH$4>epeHHHpoBaHHbix KJie- 
tok, jioKaJiH30BaHHbix b CJioe npouoJibHOH MycKyjiaTypbi, nponoJDKHTejibHocTb mhto- 
THqecKoro UHKjia cocTaBHJia 59.5 q, a b TeryMeHTaJibHOM CJioe - 56.9 q. 

Ilpn 3JieKTpoHHO-MHKpocKonHqecKOM HccneflOBaHHH SbiJiH o6HapyxceHbi nBa THna 
MajioflH(J)(J)epeHij[HpoBaHHbix kjictok. IlepBbiH THn xapaKTepn3yeTCH bmcokhmh nnepHO- 
njia3MeHHbIMH OTHOUieHHHMH H nOBbimeHHOH SJieKTpOHHOH njlOTHOCTbK) KaK HHTO- 
nna3Mbi, TaK h nnpa. flnpbiuiKH MHoroqHCJieHHbi (cm. pncyHOK, a; cm. bkji.). B uhto- 
nna3Me npncyTCTByioT MejiKne oKpyrjibie h oBajibHbie mhtoxoh^phh, uncTepHbi annapa- 
Ta rOJlbflXCH. 

JIjih BToporo THna MajionHcjxjjepeHUHpoBaHHbix kjictok TaKxce xapaKTepHbi bmco- 
Kne HflepHO-njia3MeHHbie othohichkh. IlHTonjia3Ma cpenHeii sjicktpohhoh nnoTHOCTH 
coaepxcHT MejiKne mhtoxohjjphh, cJia6o pa3BHTbie uncTepHbi annapaTa Tojib^xcH h 
mepoxoBaToro 3H,uonjia3MaTHqecKoro peTHKyjiioMa. TeTepo- h 3yxpoMaTHH b nape 
OTqeTJiHBo pa3JiHqaiOTCH no CBoen ajieKTpoHHOH nnoTHOCTH (cm. pncyHOK, 6). 
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B npouecce BH^epeHimpoBKH nonoBOH chctcmm T. nodulosus <J>opMHpyiOTC5i BBa 
rana anuTenneB, cnaraiomHX ee npoTOKH. CieHKa unppyca, ceMeHHoro ny3bipbKa, 
BarHHti o6naBaeT TeryMeHTonoBo6HMM cipoemieM h npeBCTaBJineT co6oh chhijhthh 
c norpyxceHHWMH HBpaMH, Hecymnn Ha noBepxHOCTH mhkpotphxhh (cm. pHcyHOK, e). 
)KejiTO*iHbie npoTOKH, cieHKa MaTKH, ceMnnpoBOB coctoht H3 CHHHHTHajibHoro annTe- 
jihh, Hecymero HBpa b CBoen TOJime h noKpbuoro pecHH^KaMH hjih jiaMejiJinpHMMH 
CTpyKTypaMH (cm. pncyHOK, a). 


OBCY^UXEHHE 

Hcxo,d[h H3 HauiHX .aaHHbix, noJiy^eHHbix b onbuax c 3 H-thmhbhhom, ManoBH(})- 
4>epeHHHpoBaHHbie kjictkh, $opMHpyiomHe pa3JnniHbie yyacncn nonoBOH chctcmm, 
HMeiOT pa3J!HqHbie XapaKTepHCTHKH KJieTO^HOrO UHKJia, KOTOpbie HBJIHIOTCH BaXCHbIMH 
noKa3aTejiHMH npojiH<j>epaTHBHOH aKTHBHOCTH. Cpe^Hee reHepaimomioe BpeMH (T) 
BapbHpOBaJlO OT 43 *1 flJlH 3a*iaTKOB )KeJITO*IHHKOB BO 80.6 q - RJIH. CTeHKH MaTKH 
npH 20°. IIo BHTepaTypHbiM bshhmm, npoBOJixcHTejibHOCTb MHTOTH^ecKoro UHKJia 
npH 39° y ManoBHcjxjjepeHUHpoBaHHbix kiictok nnepouepKOHBOB cocTaBHJia cootbctct- 
BeHHOy bh(J)hjijio6otphhb ot 18 bo 43 q (Wikgren, Gustafsson, 1967), ay H. diminuta - 
8.5 q npH 37° (Bolla, Roberts, 1971), mo o6ycJiOBJieHO, no-BHBHMOMy, bjih^hhcm tcm- 
nepaTypw Ha npoBOJDKHTejibHOCTb MHTOTHqecKoro UHKJia h BHBOcneim<J)HqHOCTbK) 
napa3HTOB. 

BejiHraHa npojiH(})epaTHBHoro nyjia rjm ceMeHHHKOB h ctchkh MaTKH, no-BHBH- 
MOMy, 0Ka3anacb 3aHHxceHHOH. 3 to CBH3aHo c TeM, mo BpeMH HacbimeHHfl MeqeHMM 
npeBiuecTBeHHHKOM b 3KcnepHMeHTe nojiyqnjiocb MeHbine cpeBHero reHepaimoHHoro 
BpeMeHH, BbiqncJieHHoro Rnn sthx chctcm. *IacTb MajiOBH<J)(i)epeHimpoBaHHbix kjictok 
H e ycnejia BcrynHTb b 4>a3y CHHTe3a (S) h Ha Harnnx aBTorpa<J)ax 0Ka3anacb HeMe- 
qeHOH. 

KaMGnaJibHbie KjieTKH b nepeBHeM OTBejie ctpo6hjim (bo Havana <J>opMHpoBaHH5i 
nojioBbix 3a^aTKOB), CTeHKe unppyca h BarnHbi b 3KcnepHMeHTe no HacbimeHHio He 
MerajiHCb 3 H-thmhbhhom. B jiHTepaType cJioxcHJiocb ycTOHBmeecn MHeHne, mo rneiiKa 
HBJineTcn „30 hoh pocTa” napa3HTa (Gustafsson, 1990). HaM npeBCTaBJineTcn, qTO „30Ha 
pocTa” - cKopee „Beno” KaMGnaJibHbix kiictok, y kotopmx, BepomHO, nponcxoBHT 
3Ha^HTejibHoe yBenHqeHHe npoBOJixcHTejibHOCTH npecHHTeTHqecKoro nepnoBa (Gi). 3th 
K jieTKH KaK 6 m BbiKjnoqeHbi H3 UHKjia h coxpaHsnoTcn b Ka^ecTBe CBoeo6pa3Horo npo- 
BH^epaTHBHoro pe3epBa. Ha 6onee npoBBHHyTOH CTaBHH (JjopMHpoBaHHH nepBnqHbix 
nojioBbix 3a^aTKOB y sthx KaMSnaJibHbix kjictok yKopaqHBaeTCfl (j)a 3 a Gi, h b <J>a3e 
CHHTe3a (S) ohh HaTOHaiOT nornoiBaTb 3 H-thmhbhh, SnaroBapn qeMy qacTb ManoBH<i)- 
(jjepemmpoBaHHbix kjictok Ha stoh CTaBHH craHOBHTCfl MeqeHOH. 

OTcyTCTBne MeTKH b CTeHKe unppyca h BarHHe, BepomHO, oSycJioBJieHO BpyrHMH 
npH^HHaMH. nepBOHa^ajibHan 3aKjiaBKa unppyca h BarnHbi ocymecTBjineTcn b ijeHT- 
paJibHOH napeHXHMe b eBHHOM KOMnneKce c BpyrHMH qacTHMH penpoByKTHBHoii CHcre- 
mm, mo 6 mjio noBpobHO noKa3aHO Ha H. diminuta (Sulgostowska, 1974). Mop<j)oreHe 3 
HaTOHaeTcn H3 eBHHoro „ueHTpajibHoro nonoBoro 3aqaTKa”, ot KOToporo BnocneBCT- 
bhh OTBenneTCH „coMaTHqecKHH 3ayaTOK”, BaioiBHH Haqano npoTOKaM xcchckoh h Myxc- 
ckoh nonoBbix CHCTeM, b tom qHCJie cyMKe unppyca h BarHHe (Sulgostowska, 1974). 
OBHaKO 3JieKTpOHHO-MHKpOCKOnH^eCKOe H3y^eHHe BbIHBHJIO Ha BHyTpeHHeH noBepx- 
HOCTH BarHHbl H CyMKH UHppyCa MHKPOTPHXHH - CneUH^H^eCKyiO yHHKaJIbHyiO CTpyK- 
Typy, xapaKTepHyio bjih noBepxHOCTHoro TeryMeHTajibHoro cjioh uecTOB. Ecjih 6m 
3aKjiaBKa BarnHbi h unppyca ocyiuecTBnnjiacb BnnqHBaHHeM noKpoBOB, npncyTCTBHe 
Ha hx BHyTpeHHen noBepxHOCTH mhkpotphxhh 6mjio 6m jierKO o6bncHHMo. Bbirne- 
onncaHHan 3aKjiaBKa b MeBynjinpHOH napeHXHMe H3 eBHHoro nonoBoro 3a*iaTKa no3BO- 
jineT npeBnonoxcHTb, ^to B03HHKH0BeHne mhkpotphxhh Ha BHyTpeHHen noBepxHOCTH 
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C6M5HipH6MHHK3, BarHHM H CyMKH UHppyCa, C OflHOH CTOpOHM, H MHKpOBOpCHHOK 
b ceMHnpoBoae h ^cejiTO^Hbix npoTOKax - c apyroH, oBycJiOBJieHO opraHH3aiuieH KaM- 
BHaJIbHOH CHCTeMbl, COCTOHmeH H3 pa3HbIX THIIOB KaMBHaJIbHbIX KJieTOK. 

06 3tom ace CBM^eTejibCTByeT OTcyTCTBne Me*ieHbix ktotok b cTCHKax cyMKH imp- 
pyca h BaraHbi, b to BpeMH KaK ocraJibHbie y^acTKH penpoayKTHBHoii CHCTeMbi aKTHB- 
ho nomomaiOT Me^ieHbiH npeamecTBeHHHK. 

Bee BbimeonHcaHHbie <})aKTbi roBopHT o tom, *ito mm HMeeM jiejio He c oehopoehoh 
nonyjiHHHefi KaMBHaJibHbix kjictok, a c paaoM cyBnonyjiaiiHH, ejih KaxcaoH H3 koto- 
pbix xapaKTepHbi cboh napaMeTpbi MHTOTH^ecKoro UHKJia h ocoBchhocth KHHeraKH. 
Ecjih ktotkh, KOTopbie mm Ha6jno,qaeM b „30He pocra”, c^HTaTb ctbojiobmmh, t. e. 
HaHMeHee JtfI<t)<t)epeHIlHpOBaHHbIMH, MyJIbTHnOTeHTHbIMH KJieTKaMH, HaXOflHIUHMHCH 
b 3aT5fflyBiiieMCH npecHHTeTHqecKOM nepHoae (Gi), to ocTaJibHbie onHcaHHbie cyBnony- 
jihijhh KJieTOK (HanpHMep, cyBnonyjiHijHH KaM6HaJibHbix kjictok ceMeHHHKOB hjih cy6- 
nonyjiHHHH TeryMeHTaJibHoro cjioh) mm ckjiohhm OTHOCHTb k noJiycTBOJiOBMM kjict- 
KaM. IIoJiycTBOJioBbie kjictkh TaKxce othochtch k KaMBnaJibHbiM ajieMemaM, ho npoJiH- 
(tepnpyiOT c 6oJibiueii cKopocTbio h hmciot orpaHH^ieHHbie iiotchiihh k penpoayKijHH h 
K pa3JlH^HbIM JJH$(J)epeHIIHpOBKaM. 

TeMHbie ajieKTpoHHonjioTHbie KaMBnaJibHbie kjictkh, *iacTO BCTpe^aioumecH b ca- 
mmx Ha^aJibHbix OTjieJiax ctpo6hjim, ho OTcyTCTByromne b nojiOB03peJibix OTjjeJiax 
CTpo6HJIbI, MbI paCCMaTpHBaeM KaK CTBOJIOBbie KJieTKH, KOTOpbie HaXOflHTCH b coctoh- 
HHH nOKOH B 3aT5fflyTOH npeCHHTCTH^eCKOH $a3e (Gi) HJIH BHe MHTOTH^eCKOrO UHKJia 
b <J>a3e G 0 . MaJiojiH4)4>epeHUHpoBaHHbie kjictkh BToporo rana, KaK HaM npeacTaBJiH- 
eTCH, COOTBeTCTByiOT nOJiyCTBOJIOBbIM SJieMeHTaM, aKTHBHO npOJIH(J)epHpyK)IimM H 
BCTynHBiiiHM Ha nyTb jiH^^epeHunpoBKH. 1 

PaBoTa BbinojiHeHa npn $HHaHC 0 B 0 H nojwepxcKe PoccHHCKoro (fcoHjia $ynnaMen- 
TaJibHbix HCCJiejiOBaHHH no npoeKTy N 94-04-11 550a. 
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A STUDY OF A CYTODIFFERENTIATION IN TRIAENOPHORUS NODULOSUS 
(CESTODA: PSEUDOPHYLLIDEA) 
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SUMMARY 


Peculiarities of the cell differentiation in different parts of strobile of the cestode Triaenophorus 
nodulosus was studied with an autoradiography and electron microscopy. Some parameters of the cell 
cycle are determined. Two morphological types of epithelium and genital ducts are recovered. A sug¬ 
gestion about an existence of two subpopulation of the semistem elements is proposed. 
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YjibTpacTpyKTypa MaJionH(J)(J)epeHUHpoBaHHLix kjictok h sriHTeJiHfl noJiOBtix npoTOKOB noJiOB03pe- 

Jioro Triaenophorus nodulosus. 

a — MaJio,0H(})itepeHUHpOBaHHtie KjieTKH nepBOro, 6 — Bioporo thiiob; e — flHCTantHan muonjiaaMa BarHHH 
C MHKpOTpHXHSIMH; 2 — CHHIJHTHaJIbHblH 3IIMT6JIHM CeMOTIpOBOfla. MU — flHCTaJIbHafl UHTOIUia3Ma; M — MHKpO" 

TpHXHH; 3 — flflpo. 

Ultrastructure of little-differentiated cells in epithelium of genital ducts in adult Triaenoporus nodulosus. 
V 2 I napa3HTOJiorHfl 29, N° 5, 1995 


